Osteoid osteoma is a common benign bone tumor affecting the young adult with typical clinical and radiographic presentation in its most common locations. However, when arising in unusual intra-articular locations, diagnosis may appear confusing and lead to delayed management. We present the case of a 24-year-old man with intra-articular osteoid osteoma of the hip involving the posteroinferior quarter of the femoral head. This unusual location was at the origin of unexplained pain and delayed diagnosis made 18 months after the onset of symptoms since the initial magnetic resonance imaging (MRI) examination could not identify the lesion whereas it was detected on bone scintigraphy and thin slice CT imaging. Due to the complex location providing difficult access for radioguided techniques, an open surgical management was suggested and performed through a limited posterolateral approach with no hip dislocation, after identification of the circumflex pedicle. Following complete surgical excision of the tumor, the diagnosis could be confirmed after histopathologic analysis. No recurrence was observed.
Introduction
Osteoid osteoma is a benign osteoblastic tumor (2 to 3% of all bone tumors) described by Jaffé in 1935 [1] that occurs mostly in children [2] and young adults, affecting men twice as often as females and commonly arising in the cortico-diaphyseal or metaphyseal region of the long bones (femur, tibia) [3, 4] . History of nocturnally aggravating and salicylate-responding pain is characteristic for this tumor [4] . Intra-articular location is less frequent (10%) leading to a more confused diagnosis [5, 6] and produces nonspecific clinical symptoms that may mimic inflammatory mono-arthritis [7, 8] . As its clinical presentation, radiographic findings of osteoid osteoma, especially on magnetic resonance imaging (MRI), are less specific in such unusual locations, which may lead to a delayed diagnosis and treatment [6, 9] . When required, medical treatment may appear difficult due to the critical location of the tumor or the extent of cartilage involvement [4, 10] . We report on the case of a 24-yearold man with intra-articular osteoid osteoma involving the right femoral head, initially misdiagnosed with MRI and anatomically inaccessible for percutaneous or arthroscopic treatment.
Observation
A 24-year-old man, occasional sports cycling participant, presented to our institution with a one-year history of pain in his right thigh thus suggestive of cruralgia. The episodes of diurnal and nocturnal pain were unresponsive to treatment with standard analgesics. The patient's medical, surgical and trauma history was unremarkable. On physical examination of the right hip, passive and active mobilizations caused diffused mild pain radiating along the anterior aspect of the thigh. Range of motion was normal and symmetrical. The Lasegue's sign was negative and examination of the dorsolumbar spine was normal.
The first radiographic examinations (A/P and lateral hip radiographs ( Fig. 1) , computed tomography (CT-scan) of the dorsolumbar spine, MRI of the hip and thigh (Fig. 2) ) did not reveal any anomaly except the presence of misleading benign enostosis located in the right femoral neck, which alone could not be correlated with the patient's clinical picture. The patient did not report any biological inflammatory syndrome. Various symptomatic treatments were successively carried out (anti-inflammatory medications, corticosteroids, osteopathy, homeopathy). Only anti-inflammatory drugs could partially relieve pain.
Due to the persistent pain, a Technetium-99 m bone scintigraphy was performed after six months of treatment that is 18 months after the onset of symptoms. Bone scintigraphy revealed a well-demarcated intense radiotracer uptake surrounded by less intense uptake in the right femoral head. The diagnosis of osteoid osteoma of the femoral head was thus evoked. Computed tomography (CT-scan) obtained with contiguous millimetric thin sections of the hip demonstrated a typical 7-mm-diameter intra-articular posteroinfero-medial cephalic image composed of hyperintense nidus and hypodense surrounding rim of peripheral reactive sclerotic bone thus suggestive of intra-articular osteoid osteoma of the hip (Fig. 3 ).
Since the location of the lesion did not provide a safe access for standard radioguided removal, surgical resection of the tumor through a minimally invasive posterolateral approach was planned. The posterior femoral circumflex vessels were identified and preserved then a T-shaped arthrotomy (designed with a trochanteric basis) was carried out after passing through the piriformis and superior gemellus muscles. Then the hip was placed in flexion, adduction and maximum internal rotation for proper visualization of the tumoral region, which was macroscopically exposed out of the acetabulum coverage area. The superficial area of tumor effraction was of bluish aspect thus facilitating its identification. An en-bloc resection with further curettage of the perilesional bone with no filling was performed then the entire excised specimen was sent to the laboratory for anatomopathologic analysis.
The histopathologic examination helped confirm the diagnosis of osteoid osteoma due to osteoblastic cells proliferation elaborating calcified bone substance. Osteoblasts lacked any atypy and demonstrated no mitotic activity thus confirming the benignancy of the lesion. Postoperative follow-up was simple. Progressive return to normal walking activity was initiated the day after surgery with crutch support. A control CT-scan was performed on the 5 th postoperative day, which confirmed successful complete excision of the tumor (Fig. 4) . Two months after surgery, the patient had no complaints of pain. Range of motion was normal and symmetrical. The patient had resumed his professional activities. At 5-year follow-up, the clinical examination was strictly normal and the patient had returned to its sporting activities with no complaints of pain.
A control CT-scan was obtained to assess the postoperative evolution and evaluate partial or complete infilling of the cavity. It revealed a secular aspect with partial infilling of the cavity through spontaneous bone growth ( Fig. 5 ) with no sign of necrosis.
Discussion
Intra-articular osteoid osteoma accounts for approximately 10% of all osteoid osteomas and mainly arises in the elbow, the ankle or in the hip joints [6, 7] . Diagnosis is challenging due to the rarity and non-specificity of its clinical presentation such as pain or even mono-arthritis [5, 6, 11, 12] . Osteoid osteoma may be mistaken for other etiologies such as inflammatory or infectious arthritis, aseptic osteonecrosis of the femoral head, fatigue fracture, radicular syndrome or even pigmented villonodular synovitis [6] [7] [8] 13] . Therefore, the mean delay between the onset of symptoms and diagnosis of intra-articular osteoma varies from 1.5 to 3.5 years [7, 12, 13] . The effect of anti-inflammatory drugs does not constitute a proof for diagnosis since they only demonstrate a lower efficiency in intra-articular osteoid osteomas [5] . Standard radiographs only provide subtle findings due to the absence of any perilesional sclerosis or periosteal reaction, unlike extra-articular locations [5] . According to some authors, MRI remains the modality of choice for bone tumor exploration [14] [15] [16] . On MR imaging, osteoid osteoma typically shows low signal intensity on T1 and T2-weighted images with bone marrow edema depicted around the nidus and high contrast enhancement after gadolinium administration. Intra-articular lesions may demonstrate synovial thickening apparent on MRIs, diagnosis being confirmed after gadolinium injection. However, precise localization of the nidus may not be easy. In 35% of the cases, the nidus cannot be detected since it is often hidden by the associated perilesional edema surrounding the lesion while in 50% of the cases, the nidus has an atypical presentation, which may lead to misdiagnosis [9] . In our case, MRI could not provide early diagnosis of osteoid osteoma due to the small size of the lesion and was even twice misleading with the presence of enostosis. Therefore, according to many authors, bone scintigraphy and CT-scanning are the initial examinations of choice for proper diagnosis [9, 12, 13] . Bone scintigraphy is highly sensitive but demonstrates a lower specificity than CT-scan particularly in case of intra-articular location because bone sclerosis around the nidus cannot be early detected since there is a less intense uptake due to the associated synovial reaction [17] . As osteoid osteoma evolves, signal intensity of peripheral bone sclerosis decreases while the nidus can be more easily detectable on scintigraphy as in our case where the nidus was identified 18 months after the onset of the symptoms. Computed tomography remains the examination of choice when using high-resolution contiguous millimetric thin slices thus providing accurate data regarding the size and location of the lesion [16, 18] .
Direct surgical approach is the reference treatment only in case of confused diagnosis prior to anatomopathologic examination or when tumor location does not provide easy access for radioguided techniques [4] . Despite their proven reliability and efficiency and the limited number of complications and recurrencies, minimally invasive techniques such as percutaneous surgery for drilling-resection procedure under CT-guidance [19, 20] , laser photocoagulation [21, 22] , radiofrequency coagulation [23, 24] or even hip arthroscopy [25, 26] could not be proposed. Due to the location of the osteoid osteoma adjacent to the femoral cartilage, the use of thermocoagulation, laser photocoagulation or even radiofrequency appeared challenging [10] while the posteroinferior location of the lesion did not provide a safe access for arthroscopic excision. Open surgical surgery thus appeared as the best management option and was performed through a limited posterior approach with dissection of the circumflex pedicle for preservation of cephalic vascularization [27] while providing sufficient exposure with no intraoperative referencing technique and allowing complete excision of the lesion which was later confirmed by histopathologic analysis and demonstrating no recurrence. Percutaneous techniques should be used in case of reliable diagnosis and easy access to the lesion with no associated iatrogenous risks. Otherwise, conventional surgery through the minimally invasive approach should be performed for efficient curative treatment with precise histopathologic examination.
